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Young men and women sometimes present a variety of disorders such as
fatigue, obesity, and vasomotor disturbances which cannot be related to
definite functional or organic abnormalities. In evaluation of thyroid activ-
ity of these patients, measurement of the serum BEI, butanol-extractable
iodine,8 has been of limited value because the normal range for BEI of
adolescents and young people has not been defined. Euthyroid children have
a higher normal range for BEI (4.5 to 7.3 gamma per cent)' than adults
(3.2 to 6.4 gamma per cent).' Data on the BEIs of 70 male university
students between the ages of 18 and 31 years have been examined in com-
parison with the values for euthyroid adults. However, the BEIs of the
students are not those of men in whom euthyroidism was claimed but of
men in whom the various signs and symptoms necessitated that thyroid
dysfunction be excluded.
All of these 70 students had psychogenic disorders such as fatigue,
sleepiness, difficulty in studying, under- or overweight, tachycardia, intol-
erance to cold, moist cold or warm palms, dry skin, a history of low basal
metabolic rate or thyroid medication. In none of the group was enlargement
of the thyroid or the presence of a thyroid nodule observed. No demonstra-
ble cause for the signs and symptoms could be found by means of physical
examination, chest films, complete blood count, hematocrit, sedimentation
rate, urine analysis, and blood sugar determination. Except for two persons
from Honolulu and Australia the homes of the young men were in 22
different states of the U.S.A. distributed between Maine and California.
RESULTS
Two fatigued, tense students, one (G.P.) with a slight tremor, the other
(C.I.) with insomnia, a pulse rate of 120 to 130, and labile blood pressures
between 160/70 and 130/70 improved clinically after receiving 10 drops of
Lugol's solution three times a day for about two weeks. These clinical
responses to Lugol's solution imply that the thyroids of these men were
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slightly overactive and their initial BEIs of 6.7 and 7.3 gamma per cent
cannot be included in the normal range. After about two weeks of therapy
with iodine solution the BEIs had decreased to 5.6 and 4.5 gamma per cent.
Five men between the ages of 20 and 31 years had BEIs of 2.6, 2.8, 2.8,
3.0, and 3.1 gamma per cent. These five men had various physical abnormal-
ities. Two were overweight, two were underweight, two were anemic, two
were sensitive to cold, one had a fine tremor, Jacksonian epilepsy, and
allergic rhinitis. Two had taken thyroid previously but had stopped this
medication at least six weeks before the BEI was measured. In view of
their symptoms and serum BEIs, four of the five were given desiccated thy-
roid in amounts varying between 60 and 180 mg. daily. On this therapy,
three have improved clinically and the fourth, an obese man, lost weight on
only 60 mg. daily. The response of the fifth student to thyroid medication
is not known. Considering the clinical responses to such therapy of four of
these men with serum BEIs below the minimum for normal adults, none
of the five low BEIs can justifiably be included in the normal range.
After exclusion on clinical grounds of the two high and of the five low
BEIs, those of the remaining 63 students were charted (Fig. 1) and exam-
ined statistically. The mean and S.D. for these 63 were 4.7 and ±0.75
gamma per cent and from the 95 per cent limits the range would be 3.2 to
6.2 gamma per cent. These values agree precisely with those for normal
adult men and women.2
DISCUSSION
Interpretation of the data in Figure 1 yields information in regard to the
BEIs of young men. The BEIs of 6.7 and 7.3 gamma per cent of the two
students who improved clinically after receiving Lugol's solution would be
classified above the euthyroid range; the upper limit of normal for adults,
6.4 gamma per cent, fits men of this age better than 7.3 gamma per cent,
the upper limit for euthyroid children younger than ten years of age. The
lower range for normal BEIs of young men is not so clear. Four students
with BEIs below 3.2 gamma per cent improved clinically when given desic-
cated thyroid but this therapy was not given a clinical trial in any men with
higher BEIs. The values for BEIs between the normal minima for children
and adults might denote either underactivity of the thyroid or normal
thyroid function simultaneous with increased peripheral utilization in active
young men allowing themselves a minimum of sleep. Further investigation
of the lower limit for the BEI range of euthyroid young men is needed.
Evaluation of the normal range for BEIs of young men is not aided by
measurement of the basal metabolic rate, a test which has recognized short-
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comings. For example, eight students with a history either of a low basal
metabolic rate or of receiving desiccated thyroid at a time more than six
weeks prior to BEI measurement had BEIs between 4.4 and 5.8 gamma
per cent, euthyroid values even by standards for young children. These
data add to the clinical opinion that desiccated thyroid administration on
the basis of basal metabolic rate without additional proof of hypothyroidism
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FIG. 1. Serum BEIs of 70 male university students between 18 and 31 years of age.
Solid rectangles represent young men without dysfunction of the thyroid. Rectangles
with diagonal lines represent men with histories of low basal metabolic rates or of
medication with desiccated thyroid. Rectangles with dots represent five young men
who by clinical evaluation were hypothyroid. Rectangles with crossed diagonals
represent two men who by clinical evaluation were hyperthyroid.
is not justified. Of course the value for a recent serum BEI does not give
information about clinical symptoms or need for desiccated thyroid years
previously. Clinical confirmation of thyroid dysfunction in this age group is
difficult due to complications. The symptoms of the 63 young men without
recognized thyroid dysfunction did not differ clinically from those which
have been described for the seven students excluded from a euthyroid
status. Thirty of the 63 reported fatigue of at least three months' duration.
Eight had tachycardia, palpitation, elevated or labile blood pressure, and
three were anxious and tense. Two of the 63 had duodenal ulcers. Four
were underweight or had lost weight; seven had gained weight or were
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overweight. Fourteen either had a history of a low B.M.R. or of having
taken desiccated thyroid.
Since these students at Yale have homes in many parts of the country,
areas near the seacoast or areas deficient in iodine of sea water, the BEIs
were charted in relation to the geographical distribution of their homes for
at least the past three years. Seventeen young men from California, Texas,
Mexico, Oregon, Idaho, Washington, Minnesota, and Colorado had BEIs
between 3.0 and 6.0 gamma per cent. Thirty-seven men from the Atlantic
seacoast had BEIs between 2.6 and 7.3 gamma per cent, while two from
this area had clinical symptoms of hypothyroidism and two of hyperthy-
roidism. Sixteen subjects who came from states in the middle of the country
had BEIs between 2.8 and 5.8 gamma per cent. No distinct pattern of the
concentration of the BEI correlates with the geographical area from which
the individual came.
CONCLUSION
Of 70 male university students, with vague symptoms and varying in age
from 18 to 31 years, two with BEIs of 6.7 and 7.3 gamma per cent were
judged hyperthyroid because they improved clinically after receiving
Lugol's solution. Four of five individuals with BEIs below 3.2 gamma per
cent were judged hypothyroid because they improved clinically after taking
60 to 180 mg. of desiccated thyroid daily. The other 63 young men had
BEIs distributed similarly and throughout the same normal range, 3.2 to
6.4 gamma per cent, as euthyroid adults.
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